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SKOOKUM INLET SURVEY

Purpose of the Survgy

Since the spring of 1956, southern Fuget Sound has been sampled extensively
for the presence of sulfite waste liquor, presumably discharged from the Rayonier
Incorporated operation at Shelton. With recent improvements and modifications,
the analytical test for SWL as originally developed by Pearl and Benson has in-
dicated consistent positive results in Oyster Bay, Skookum Inlet and other areas
immediately adjacent to the entrance of Hammersly Inlet.

The question has arisen as to the validity of these low concentrations and
whether or not such results could be due to "background" influences such as run-
off from wooded areas, leaching from log storage areas, etc.

In an attempt to resolve this problem, a schedule of surveys was established
for Skookum Inlet to correspond with a series of shut-downs at the pulp mill.

Four stations were established in the Inlet (see Figure 1), and samples were
collected at the surface, mid-depth and bottom at each station. Sampling was con-
ducted only during the flood phase of the tide. Thirteen sampling trips were made
during the course of the survey; all stations being covered in trips 1 through 6,
Stations 26 and 26-A only in trips 7 through 12, and Station 26 only in trip 13.
922 samples were collected and analyzed for SWL and chlorinity.

Uperations at the Rayonier, Tacorporated mill have been on an intermittent
basis for several months due to market conditions. There have been several shot-
downs for varying periods of time and two such periods were covered during the course
of the survey. Following is a list of shut~downs; those starred occurred during
the survey period.

December 23, 1957 to December 31, 19535 - inclusive
July 3, 1950 to July 17, 19% -~ inclusive
September 2, 1970 to September 9, 1956 ~ inclusive

November 1., 19°6 to November 27, 1956 - inclusive
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Decenber 23, 1956 to January 6, 1957 - inclusive
#*February 2}, 1957 to March 17, 1957 - inclusive
s#hpril 20, 1957 to May 19, 1957 - inclusive
wJune 10, 1957 to June 30, 1957 - inclusive
August 9, 1957 to present date
The purpose of the survey then, was: To determine 1f a decrease in Sl
concentrations in Skookum Inlet would occur during a shut-down period with a

corresponding incresse in SWL concentrations after the mill resumed operations.

Analytical Frocedure

A1l determinations for sulfite waste liquor concentrations were made by the
Pearl Benson method as modified by . L. Collias of the Oceanography Department of
the University of Washington. The instrument used to measure colorimetric reactions
was a Beckman spectrophotometer, lModel DU, set at a wave length of )20 millimicrons.

Survey Results

A11 analytical results of the survey are reported in the tables at the end of
this report. The graphs (see IMgures 2 through 5) represent an average of the
bottom, mid-depth and surface concentrations for each sampling time., With one
exception, a complete flood phase of the tide was sampled on each day. Due to
operational difficulties, only a three-hour period was covered on March 19.

The bar graph (Mpgore 6) indicates the average concentrations of all samples
collected at Station 26-A on each sampling day. Figures 7 and 8 depict the tidal
ranges and times for each sampling day., The period of sampling time is shown by the
vertical dashed lines on each tidal chart.

As can be seen visually from the graphs, there is & definite correlation
between SWL concentrations in 3kookum Inlet and mill operations at Shelton., 4
shut-down of mill operations results in a decrease in 5IL concentrations; a start-
up brings about an increase. There appears to be a definite time~lag involwved; i.e.,

a noticeable reduction in SWL cornccntrations in the Inlet does not occur immediately



after a shut-down. Thoe available data is not complete and continuous enough to
accurately determine the lag period, but there appesrs to be up to a week's lapse
of time before a definite decrease occurs. Similarly, a lag occurs when the mill
resumes operations; SWL concentrations continue to drop for several days following
a start-up.

By averaging all the results for each station on each day of sempling, the
following figures are obtained: (data for Station 26-A is also showm graphically
in Figure 6),

DATE 26-A 26-B 26 26-C
"2“27 305’ 307 307 308
#3-] 2.k 1.9 1.8 1.8
*3"13 203 2.6 : Zoh 203

3"19 202 N 2.1 1.8’ 13‘2

3-28 2.0 2.9 2.8 2,6

L-12 2.6 2.6 2. 2
*h"zs 2.!‘. 2.6
*h"29 201 1‘3
*5-10 1.7 108

5-2l 1,1 1.2

5=27 0.5 0.8

6"7 3.2 2.9

7-8 1.0

# Mill not operating
#+ 8 days after the June 10-30 shut-down

Although variations appear in the data, the overall trend is definite; i.e.,
@ reduction in SWL concentrations during periods of shut-down and a rise after
mill operations resume.

Conclusions

The data obtained frem the Skookum Inlet survey demonstrates a positive
sorrelation between the Rayonier operation at Shelton and the intensity of
colorimetric reactions of samples obtained from Skookum Inlet.

To accurately determine the background colorimetric reaction of the waters of
southern Puget Sound, further data will be obtained during the current extended
inoperative period of the mill.
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